pH-dependent dissolution in vitro and absorption in vivo of weakly basic drugs: development of a canine model.
The aim of this research was to develop a pH-dependent canine absorption model for studying pH effect on both dissolution in vitro and pharmacokinetics in vivo using the weak bases ketoconazole and dipyridamole as model drugs. Ketoconazole and dipyridamole pH-dependent dissolution profiles in vitro were determined by dissolution test at different pH values using USP apparatus II and an Opt-Diss Fiber Optic UV System. In vivo absorption studies for ketoconazole and dipyridamole were performed with crossover design in three groups of beagle dogs under control (no treatment), pentagastrin, and famotidine treatments. Ketoconazole and dipyridamole plasma concentrations were quantified by gradient high performance liquid chromatography mass spectroscopy (HPLC MS/MS). Pharmacokinetic parameters were determined from individual plasma concentration vs. time profiles. Ketoconazole and dipyridamole displayed pH-dependent dissolution. Increasing the pH of the dissolution medium from 1.2 to 6.8 reduced the extent of dissolution of ketoconazole and dipyridamole at 1 h by 96% and 92%, respectively. In vivo studies in dogs under control (no treatment), pentagastrin, and famotidine treatments show marked differences in systemic ketoconazole and dipyridamole exposure. Area under the concentration-time curve (AUC) increased more than 4-fold as compared to control group, whereas it increased nearly 30-fold for ketoconazole and 9-fold for dipyridamole with pentagastrin (gastric pH approximately 2-3) as compared to famotidine (gastric pH approximately 5-7.5) treatment. This work demonstrates a pH-dependent dissolution in vitro and absorption in vivo for the weak bases ketoconazole and dipyridamole independent of food effects. This model is useful to examine pH-dependent effects on oral drug absorption and for screening formulations to overcome the pH dependency.